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Description 



The present invention relates to an anti-coilagenolytic composition useful in' the treatment of rheumatoid 
arthritis and other tissue-destructive conditions associated with excess coliagenolytic activity. 

Background of the Invention 

Tetracyclines constitute a family of well known natural and synthetic broad spectrum antibiotics. The parent 
compound, tetracycline, exhibits the following general structure: 




N(CI1 3 ) 2 



II | «« |j 




oh u oil o 
The numbering system of the ring nucleus is as follows; 




we.lln?wn anZt^ u , ^ (te " amycin > and ™ (^neomycin, derivatives exist in nature, and are 
SiS^r. , i « u ra ' tetracyc " nes ma y be modif '^ ™th°„t losing their antibiotic properties, al- 
othe hSS?,T S f mUSt ^ retai " ed The ™ di ' ica «<"* t« may and may not be made 

6 S , I"*? h3Ve b6en revieWed by MitSCher in The Chemistry * Tetracyclines. Chapter 

XentsTSon^ l a nH 1 , ^ C ,T PertieS - Chang6S ,0 the b3SiC fing SyStem or -P>— t of the sub- 
or ZtTr ,^ 8,tlon8 1 " 4 and 1 °- 12 - ho ™™> generally lead to synthetic tetracyclines with substantially less 

.ann T terJ! S a e H Of • tetl i aCy • Clin 7 ntibi0ti0S • Wh " e effeClive> may lead to "desirable side effects. For example, the 

fZ and T^tTu 3 h bi ,° tiC ? a0ydineS ° r e ' iminate heallhy f,ora ' such « 

In addZ « ,h ♦ r , antibi ° ,iC reS ' Stant 0,ganiSmS ° r ,he ^-growth of yeast and fungi. 

struLe tSl! ,he,r h ant,b,ot,c Propels, tetracyclines are also known to inhibit the activity of collagen de- 
ir a T T p " r f o ™ ^mmalian collagenase, macrophage elastase and bacterial collagenase? Golut 

H O nIi e t de9radatl0n ° f C0 " a9en by mammalian collagenase is a natural part of the normal orowth- 
m a vt™? 9enera,, °c P ^ CeSS th3t 0CCUfS in C0nn8Ctive tissue - The P^^tton of coilagenase 

a „i ili'5 ^^"^u 4>7 ° 4 - 383 to McNamara et al. discloses that tetracyclines having substantially no effective 
b Slttf r " ' nhi ? C °" a9eno,ylic enzy ™ rats. McNamara etal. also report hat no nZl 

bacterial tetracyclmes reduce bone resorption in organ culture, although no clinical studies were reported 

m J S, I k ■ N °- 4 ' 666 ' 897 10 G0lUb> 81 aL di8cl0S8d that tetracyclines in general. including com- 
mercial ly-ava,lable antimicrobial forms of the drug, inhibit excessive bone resorption 

•flJSTto ^^nT^hT^^! 968 ?" 8 thattetracy « ine *. "^"9 non-antibacterial tetracyclines, are 
lltTtlvT, r 9 ^« ratS - S8 ' ""^P 18 . G°«ub et al- Tetracyclines (TCs) Inhibit Metalloprotel- 
nases (MPs): InViyo Effects In Arthritic And Diabetic Rats. And New In Vifro Stud s." abstract presented at 
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a„^h ?! f° nfe ™<*. Destin, Florida. September 11-15. 1989; Breedveld. 'Suppression Of 
soc At anhcCrty. New Jersey, October 23-24. 1987. For related commentary regarding the effect of non-an 

feTn- nl . o . 380 ° SalWat8d RatSl " abstract P resented at Matrix Metalloproteinase Con- 
ference, Destin , Ronda, September 11-15,1 989. 

nti^S? ? tetracydines "dependent of antibiotic effects has. however, not been established for human 
P atlentswlthrheumatoldarthmi S .Thus.Sldnneretal.. Arthrlt| 5 andRh B urn a t, sm -, A vr.r^J^™ 
nosig^cant benefit from tetracycline therapy for human sufferers of rheumatoidTr^rHiseven ^ 
wa.de, a ... reported In J. Rheumatol. 14: 28-32 (1987, that the oral administration of a tetra^dlne to humans 
w.th severe rheumatoid arthritis decreased the collagenase activity in the joint tissues. 
treatment"^!^ 6 ^ dines ^^ anti-inflammatory agents are useful in the symptomatic 
fectefv oil, T l f art Tl aS We " 88 ° ,her inflam ^tory diseases. Such agents, however, do not ef- 
ctutd hvT 9 T aeStruction of joint-connective tissues including tendons, cartilage and bone 
caused by the presence of excessive amounts of collagenase. 

™. An^S? ?o!o flena « 8Ctivity h3S a,S ° been im P |icaled in ^^in skin disorders. According to White Lan- 
h k rf t 66 (1989) thS tetraCydine mm W™ * Active in treating dystrophic epidermdytfe 
bullosa, wh,ch ,s a Irfe-threatening skin condition believed to be related to excess collagenase 

AmJnZl f lS VeneS fn ' te,rac , ycline in skin dis ° rdei * »» also been studied by Elewski et al.. Journal of the 
^um^7l IT^ i B07 ; 812 < 1983 )- ElewskietaLdisclosedthattetra^ine antibioti^ 
i^M^STZ^^!^ Bnd k sp r u,a,e that 8 P° rtion of ttampitlo effect in akin diseases 
^^I25!3^ , ^ be dU8 10 inhibiti ° n ° f baCteri8,ly induced inflamma,to " ^an 

d -~^ 

r^ia^^ 

There has also been speculation that collagenase is involved in bone resorption. For example Cowen et 

n ' 273 - 28 ° (1985) ' h ^ 0thesi2e ,nat o^'t product^coSnase 
m.gltf be an .mhatmg event in bone resorption, leaving minerals to be phagocytosed by osteodaste 

Droo^ Jhi 61 a ';' Bi0Cnemical ^d Biophysical Research C^.^J^ 483 . 490 (1985) 

propose hat collagenase plays a critical role in bone resorption. The work of DellaisselTal shows hat in 

lagen thus mh.b.t,ng the resorption of explanted mouse bones in tissue culture araaat ' ono ' bon ° «>'- 
*h e I e ,!T ° f f ,e * acycl,nes in «™«nation with non-steroWal anti-inflammatory agents has been studied In 
the treatment of inflammatory skin disorders caused by acne vulgaris. Wong etal Journal of American A^d 

sulaE^Z h" 6 h ffaCtlVe a9ent a9ains, acne vu,aaris whl,e ibu P^n was useful In reducing the re- 
3 524 5Xmm V T T" ° Cyd °° Xy 9 enase - *"«. Journal of t he Academy nf nJL*^ 

?n m!? if fh f I Sinl " ar reSUllS " y COmbinin9 the tetracycline minocydine and ibuprofen 

In most of the above studies, the tetracaine was believed to be useful for its antibiotic effect eref ore 

"s^ 

,ir. -^ SPte 3bOVe StUdie3 ' an effeCtiVe ' Qn9 term treatment for rheumatoid arthritis and other tissue-de- 
Z£ZZwl™£?T f h 7T CO,,a9enol * ic ac «^ •« elusive, .t is an o^oHhS 

* to — - a — while 

SUMMARY OF THE INVENTION 

anfSgena^^ ? """P™" 9 (a) an amount ° f a telra <*<*"e that is effectively 

Sa^S^Pn^lih t ^ C,,Ve,y an,i - microbia| : ™ d <W an amount of a non-steroidal «,£ 
nasTnSZl^ 

s effed iS n^E^ • r - 6 am0Unt ° f tetraCyCli " used in tne P res n « inventi °" «• «hat which 
e\nS^u^h25^ '"1 Pat ' ent - ThUS ' tetracyclines 9 e "erall y used for anti- bacterial properties 
can also be used herein in reduced amounts which are effectively non-antibact rial 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 dramatically depicts the unexpectedly excellent inflammation treatment characteristics achieved 
by use of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention Is directed to the treatment of tissue-destructive conditions associated with excess 
activity of matrix-degrading proteinases such as the metalloproteinases. Typical metalloproteinases include 
for example, collagenase and gelatlnase. Tissue-destructive conditions treated In accordance with the present 
invention include rheumatoid arthritis, osteoarthritis corneal ulceration, epidermolysis, bullosa, metabolic 
bone diseases including osteoporosis, disorders involving damage to basement membranes such as diabetic 
renal disease, disorders involving cellular passage through basement membranes such as metastic cancer, 
and periodontal diseases. 

The conditions treated by the present invention occur in mammals. Mammals include human beings and 
laboratory animals such as mice and rats. 

Reports that chemically modified non-antimicrobial tetracycline analogs inhibit metalloproteinases in vivo 
in rats; that chemically modified tetracyclines reduced alveolar bone loss associated with periodontal disease 
in desahvated rats; thatantimicrobial and non-antimicrobial tetracylines inhibit bone resorption in tissue culture; 
that the tetracycline minocycline reduced the incidence and severity of arthritis in rats; and that antibacterial 
tetracyclines reduce bone resorption in vivo (Golub et al., U.S. Patent 4,666,897) suggest that administration 
of non-antimicrobial doses of tetracyclines are expected to reduce bone loss in arthritic animals. The present 
inventors have unexpectedly found, however, that this is not the case. When arthritic rats were treated with 
non-ant.m.crobial doses of the chemically modified tetracycline 4-dedimethylaminotetracycline. there was no 
significant reduction in bone loss. 

Also unexpectedly, the present inventors have found that bone loss is signfficantly reduced when mam- 
mals suffenng from arthritis are treated with an amount of a tetracycline that is effectively anti- 
metalloproteinase but that is not effectively antimicrobial in combination with a non-steroidal anti-inflam- 
matory agent Bone loss may be reduced either by the prevention of bone resorption or stimulation of new 
bone formation. 

The tetracycline may be any tetracycline administered to a mammal in a dose that is effectively non-anti- 
microbial m the mammal. Preferably, the tetracycline is modified so as to reduce its antimicrobial properties 
Methods for reducing the anti-microbial properties of a tetracycline were disclosed in 'The Chemistry of the 
Tetracyclines", Chapter 6, Mltscher, Ed. at page 211. As pointed out by Mltscher. modification at positions 1, 
2, 3, 4. 10 and 12a lead to loss of bloactivity. The use of such modified tetracyclines is preferred in the present 
invention, since they can be used at higher levels than anti-microbial tetracyclines with fewer side effects 

The preferred tetracyclines are those that lack the dimethylamino group at position 4. Such chemically 
modified tetracyclines include, for example. 4-dedimethylaminotetra-cycline. 4-dedimethyiamino-5-oxytetra- 
cychne. ^-dedimethylamino-Z-chlorotetracycline. 4-hydroxy-4-dedimethylaminotet ra cycline. 5a 6-anhydro-4- 
hydroxy-4-dedimethylaminotetracycJine. 6-demethyl-6-deoxy-4-de-dimethylaminotetracycline and 6-a-de- 
oxy-5-hydroxy-4-de-dimethylaminotetracydine. 

Also tetracyclines altered at the 2 carbon position to produce a nilrile, e.g., tetracyclinotrile are useful as 
non-antimicrobial anti-metalloproteinase agents. 

Further examples of tetracyclines modified for reduced anti-microbial activity include 6-a-benzylthiome- 
thylenetetra-cycline. the 2-nitrilo analog of tetracycline, the mono-N-alkylated amide of tetracycline. 6-fluoro- 
6-demethyltetracycline, or 1ia-chlorotetracycline. 

The amount of tetracycline is an amount that is effectively anti-collagenase while not effectively antimi- 
crobial. An amount of a tetracycline is effectively anti-collagenase if it significantly reduces anti-collagenase 
activity. Atetracycline is not effectively anti-microbial if it does notsignificantly prevent the growth of microbes. 
The maximal dosage for humans is the highest dosage that does not cause side effects. For the purpose of 
the present .nvention. side effects include clinically significant anti-microbial activity, as well as toxic effects 
humanr 8 eXCeS8 ° f 50 m9/k9/day wou,d like,y P^" 06 side effect3 most mammals, including 

The non-steroidal anti-inflammatory agent may be selected from the various classes of such compounds. 
Such classes include, salicylates such as acetylsalicydic acid and diflunisal; acetic acids such as indom nia- 
cin, sul.ndac, tolmetin, diclofenac, and etodolac; propionic acids such as flurbiprofen, naproxen, and ketopro- 
fen; fenamates such as meclofenamate, and oxicams such as piroxicam. 

The preferred non-steroidal anti-inflammatory agents include flurbiprofen, piroxicam, tolmetin sodium, ibu- 
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profen. naproxen and indomethacin. 

The amount of the non-steroidal anti- inflammatory agent is an amount which, when combined with the 
effectively ant.-collagenase amount of tetracycline, results in a significant reduction of bone loss in mammals 
suffering from tissue-destructive conditions associated with excess metalloproteinase activity The amount de- 
pends on th particular anti-inflammatory agent us d. th mammal to which th composition is administered 
and the amount of the tetracycline in the composition. Some typical doses for routine human use include 20 

Cam " 150 ^ayfor Indomethacin, 1600-1800mg/dayfortolmetln, 1000mg/day(brnaproxen 
and 3200 mg/day for Ibuprofen. "wuayror naproxen. 

A suitable amount of 4-dedimethylamino tetracycline is 15 mg/kg. Asuitable amount of anti-inflammatory 
agent In combination with 30 mg/kg 4-dedimethylamlno tetracycline would be 1-8 mg/kg flurbiprofen 0 3 mo/kg 
piroxicam and 40 mg/kg ibuprofen. y 

in 3 9Uid8li , n8 I!™"'" 9 ,h8 Proper amount of antiinflammatory agents for implementing the present 
invention, a rule of thumb is to administer an amount which is 20% to 80% of the conventional anti- 
inflammatory dose for treating arthritis. Thus, the dosage could be from as small as 10 mg/person/day for pir- 
ox 1C am to as great as 3200 mg/person/day for ibuprofen. In any event, the practitioner is guided by skill and 
knowledge in the field and the present invention indudes dosages which are effective to achieve the described 
pnenomenon. 

th. l^Z ef , e " ed ^ armaceu,ical ~mpositk)n for use in the present invention comprises a combination of 
the tetracycline and the anti-inflammatory agent in a suitable pharmaceutical carrier. The means of delivery 
of the pharmaceutical carrier with active may be in the form of a capsule, compressed tablet, pill solution or 
suspension suitable for oral administration to a mammal. Other means of delivery include a gel for topical ap- 

«w« or" m COr ? a l ulcer3 ; i peri0dOntal di9ea3e - etc - ft is contemplated that carriers be included which are suit- 
able for administration orally, topically, by injection into a joint, and by other selected means. 

EXAMPLES OF THE INVENTION 

EXAMPLE I 

fflur^r n °^T XPeri r nt ?, S ?" ied ° Ut '° determine the eff «*of a non-steroidal anti-inflammatory drug 
1 HuLStrS J y m ° d,f ' ed non - antimicrabi a' tetracycline (4-dedimethylaminotetracycline; CMT), an2 
Ll ltLI h , C r b ' na,K,n ° 0: (i) the and gelatinase activities, (ii) the severity of infl Jnma- 

sz^^s^ r, a the 1088 ° f bor,a assessed by radio9raphs in ,he *■« «* *«■ * ^ with 

into JH^IT UU LeWiS r8tS WCre made aMhritiC by injeCtk>n of Freund ' s ad J uvant and the animals distributed 
^S^^T^ 9rDUPS: Gr ° UP ' • Untreated arthrit,C rats: Grou P "- arthritic rate administered 

& ° UP art 5 r : tiC ratS administered drugs. After a 2-3 week experimental period (2 weeks 

T£l SILT 17 T aC,Mty: 3 W6ekS f ° r the 3 ratS/9roUP aSS6Ssed for enz ^ e activity; 

3 weeks for the 3 rate/group assessed by x-rays for bone loss), the rats were killed, the hind paws obtained 

Tectt ^rT . 6 inf J 8med SubcUtene ° us < issues -erlying the arthritic joints were dissected (ail dl- 
l^ZTjT P T * ^ ^ tiSSUeS WerB minCBd - wai 9 had - «*racted. and the extracts par- 
lu^ J ^erMont^R^'i T 4*^'fi 0^™?'^'°" US ' n ^ techniques described previously (Ramamurthy and Go 
Lnd ^l ^ 7~L ? . (1983,) - The extTacis <* the disea sed tissue were then concentrated 5-fold 

and ahquots were mcubated (a) with P H-methy,] gelatin (denatured type I rat skin collagen) at 37»C for 4 hours 

SZEri f aU T Se f ^ ^ UndifleSted ^ Was Precipitated with trichloroacetic acid and. afterSn 

^S^^ll*^^ prod " cts in ,he supernatants Were measured in a ( ^ d 

a. iTc andTh fnSSSSFT" ^ W '' th for 18 hours 

bv7 c ^hi„i^ J?c , " a9en com P° nents < a chains > and degradation fragments (») were assessed 

JiSSEK^^ 961 electrophoresi3 4 f,uor09raphy 98 de8cribed p - ious,y 

Results : 

ll'i e rn?„ a w ed artnriti ° ra,s 4 sho " ed the niahest level oftissue-destructive metalloproteinase activity (ge- 

S^^l2i^ i ^S yt " , WHiCh aSS ° Cia,ed With lhe most inflammatory sw lling of the paws and 
the most bone loss in th joints, the latter assess d by x-rays 

l! h ^ a n thritiC . r f trea ' ed With flurbi P rofen alone sh owed a "reduction in swelling of the paws, a slight 
reduct.cn ,n metalloprotemase activity (although the reduction in gelatinolytic activity was not statistically 
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significant; 

Note - collagenolytic activity assessed by fluorography was not analyzed statisically), and slight re- 
duction of bone loss in the joints. 

3. The arthritic rats treated with CMT alon showed a significant reduction in metailoproteinase activity 
a slight reduction in joint bone loss, and no det ctabl anti-inflammatory effect (no detectabl reduction 
in paw sw lling). 

4. The arthritic rats treated with CMT plus flurbiprofen showed complete inhibition of collagenolytic and 
the greatest reduction of gelatinolytlc activity; the greatest reduction of bone loss In the joints; and a re- 
duction in paw swelling as great or greater than observed with flurbiprofen alone. 



1HE EFFECT OF FHJRBIFROITEK CR CMT AKHE, 
CR THE TVK> CCMHINED, ON GEIATINDLSfECC ACTIVriY 
IN INFLAMED My ^OnC RAT PAW T^TR* 



Experimental Group 
!• (Untreated Arthritics) 



%[ 3 H-Methyl] statistical 
Gelatin Significance 
Degraded vs. Group I 



76.2+1.4 



II. C Arthritics + Flurbiprofen) 68.3+3.2 



Not significant; 
pX>.05 



III. (Arthritics + Off) 



52.2+4.9 



Significant; 
p<0.01 



IV. (Arthritics + Both Drugs) 45.6+3.4 



Significant; 
P<0.01 



* Each value represents the man ± s.E.K. for 6 rats/group. 

From the above results, one can conclude that t he treatment of arthritic rats with CMT alone or with flur- 
biprofen alone each produced some amelioration of the pathologic joint changes. However, treatment of the 
XSalJea ^° ° 0mbiri8d produced the 9 reatest eduction of the tissue-destructive inflammatory 

EXAMPLE II 

Yet a further experiment was conducted to determine the efficacy of the invention by comparing results 
ach.eyed using chemically mod* ied non-antibacterial tetracycline (4-de.dimethylaminotetracycline) alone, the 
non-steroidal antiinflammatory drug flurbiprofen, and a combination of flurbiprofen and CMT on arthritically- 
.nduced bona and joint destruction. In order to conduct the experiment, the investigators used adult Lewis rate 
having a starting body weight of about 120 grams each. The rats were distributed into five groups which in- 
cluded one ace-rat control group which was not injected to induce arthritis, and forty- ight adult L wis rats which 
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y 'T' 0 " ° f Fr6Und ' 8 adjuvant 1,16 ar,hritic rats ««« di6tnbu ted into the following ex- 
per mental groups: roup I - untreated arthritic rats were orally administered vehicle alone. i.e.. 2% canW 

22222? SKTIi' ar,hri,ic T* treated on a daily basis by ^ intubation wi,h lhe ch8mi ^'y 

^^^(CMTJatadosag rate f4mg/dayp r rat; Group III- arthritic rats treated daily by oral intubation 
llr"T' da, l ntMnflarnmat0rydrU9f,Urt,iprof n(atarate »M"**VP rrat);Cro y up W -art a 2 

Th ?„' T b ' natton " ° MT P ' US the in ^ses previously described with respect to 

treatment with the single active ingredient. 

w JlT^i™,^ 8 after ,ndUCln9 arthrltlS ' half 0f the rats ln each 9™P wera sacrificed. The hind paws 

M 1-nnr™, ?iS„ 7 I™, 8 T ° f ^ Th6 SCOreS W8re fliv8n B1 acc ° rda n<* with the following 
™ L .I : 2 7" ,d - 3 = moderate - and 4 =severe bone destruction. An additional experienced examiner 
scored the results after the initial examination. The results have been set forth in Table II 



Experimental Group 


Bene Destruction Score 


Serum concentration 
of CMT (yg/ml) * 


Nan-arthritic controls 


1.0 


0 ± 0 


Arthritics + vehicle 


2.8 


0 + 0 


Arthritics + CMT 


2.4 


12.8 ± 0.5 (SIM) 


Arthritics + flurbiprofen 


2.0 


0 + 0 


Arthritics + oonbination 


X.I 


12.4 ± X.3 (SEMJ 



* lhe serum data was obtained froa rats sacrificed cn day 14. 

The data above represents the average score for the three examiners forsbt bones pergroup exceot that 
f ,ve bones were used for the group treated with the combination of CMT and NSAID. P 



Results: 



In^ Ch fu? a ,? Wve inflredients - CMT a " d the flurbiprofen used alone had only slight inhibitory effects 
on he arthr, t,ca |y .nduced bone and joint destruction during the twenty-three day £ZT&Z£i 

expect that each of the ingredients might separately be effective 

wIhIT 1 ? 8 " 0 " ° f CMT 3nd flurbi P rofen exhibited an inordinately potent ability to prevent bone and 
jar* destruc t,on ,n rats which had been arthritically induced during the experiment 

ftSn^In ° rma l! 0n ? athered fr0m the resu,ts of this ex Pe^ent show that the oral administration of 
flurbiprofen in combination with CMT did not reduce the Wood level of CMT. ™n. S Tration or 

oroto^l ?k "]? fed by T akinfl PhySiCal measure ™"* * »» paw diameters before and during the 
to^teSlZltl 69ree 1 inflammation - 1,16 results «hown in Ffc. 1 clearly depict a dramatic reW 
the inflammation as a result of the combined use CMT and flurbiprofen 

f . ,f 0, " bination of CMT and flurbiprofen administered to arthritic rats produced paw diameter 

7^lTfV^f 10 ,he 8COree obtained from the normal ^-arthritic rats The pJ?j£j£l 
the rats treated with CMT a.one show high inf .ammation. Paws taken from rats subjected to fKjSSJ 
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fr O m , ,hL 0ne ; h (>f ! the ,*? r Pf0dUCed 3 diStinct M™"™™*™* effect, as expected. The untreated paws 
snowing of the efficacy of the combined actives. 

Basically, the results fth second experim nt confirm th r suits of the first exp rim nt, and also dra- 
mat™ th potential eff ctiveness of the present inv ntion In treatment of thmj^ conditions 



Claims 



4. 



^composition for treating mammals suffering from rheumatoid arthritis and other tissue-destructive con- 
ditions associated with excess metalloproteinase activity comprising- 

CT0bia| a aTd Jnt ° f 8 ,8traCyC ' ine th3t iS effective| y anti-collagenase but which is not effectively antimi- 

(b) i an amount of a non-steroidal anti-inflammatory agent which, when combined with the effectively 
anti-collagenasa amount of tetracycline, results in a significant reduction of bone loss. 

A composition according to claim 1 wherein the tetracycline is a dedimethylaminotetracycline. 

racvTnf 5iE2ft to - di EL 2 Wh6rein the dedimet hylaminotetracycline is 4-de(dimethylamino).tet- 
l ? !5 ' ammo) -^ 0x y tetac y dine - 4 - de ( dim ethylamino)-7-chlorotet ra cycline 6.deoxy-6. 
demethyl-4-ded.methylaminc-tetracycline, and 6-a-deoxy-5-hydroxy-4-dedimethylaminc-tetracydine 

A composition according to claim 3 wherein the tetracycline is ea-benzylthtomethylenetetracydine the 
S^TSS^SSSK. 11 " m0n0 - N - alMa,ed 8mide ° f «""**•■ e-f-ro-e-demeSyltet/acy- 

A composition according to claim 1 wherein the non-steroidal anti-inflammatory agent is selected from 
salicylates, acetic acids, propionic acids, fenamates, pyrazoles, and oxicams. 

lTS ti0n f aC0 ° rd , in9 t0 , Claim 5 Wh6rein S3id Salicy,ate is selec,ed from acetylsalicylic ackl and dtflu- 
sSd D Zi -h "! Sele f/ d fr ° m indomethacin > su "" d ^. 'o"nethin. dicioTenac and etodolac and 
said pro P ,on,c acd ,s selected from flurbiprofen, naproxen, ketoprofen, and ibuprofen, said oxicam is se- 
lected from piroxycam and isoxicam. and said fenamate is selected from meclofenamate and flufenamic 

timtJoS, TnT"' ° f 3 te,raCycline ,hat is effective, y anti-collagenase but which is not effectively an- 

S T ! m ° Unt ° f tetrac y dine - leads *° a ^gn^cant reduction of bone loss, for pre- 

IZiTor ^T Pr ° dU ^ C ° n,ainS (3) 8nd (b) 85 8 COmbir,ed «* simultaneous. 

EZllSZZtLT " ° f mamma ' S SU,ferin9 frorn rheumatoid arthritis "d other 

tissue-destructive cond.tions associated with excess metalloproteinase activity. 



Patentanspriiche 
1 



SSSSSS^ S5u ?f eKn ' die an Th ™*™« Arthritis und anderen 

Jmfassend^^ ^ 

S !L" e anli - Kolla 9 enase -- aber "lent anti-mikrobiell-wirksame Menge eines Tetracyclic und 

Li ™ T e, " eS n T ' Cht - steroiden antH-nflammatorischen Agens, das in Verbindung mitderanti-Kol- 

lagenase-wirksamen Tetracyclinmenge eine deutliche Herabsetzung des KnochenscLndes bewirkt. 

Zusammensetzung gem§6 Anspruch 1, wobeidas Tetracyclin Desdimethylaminotetracyclin 1st. 

^'tSJSStillS^t W0b6i ^ Desdimet ny'^notetracydin 4-Des(dimethylaminoHetracy- 
S« ma ih^iH h y n0) "^ 0X)rtetraC/C,in • ^Des^lfnethylamino^r-chlortetracyclin. 6-DesoxyX 
desmethy 1 -4- d esd,methy.amino-teUacyc.in und e-a-Desoxy-S-hyd^desdimethylamino^te^ 
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5. 



Zusammensetzung gemaH Anspruch 3, wobei das Tetracyclin 6S-Benzylthiomethylentetracyclin das 2- 
Nitril-Analog des Tatracyclins, das mono-N-alkyliert Amid des Tatracyclins. 6-Fluor-6-desmethvltetracv- 
clin Oder 1ia-Chlortetracyclin ist. 

Zusammensetzung gemaH Anspruch 1. wobei das nicht-steroide anti-inflammalorische Agens ausge- 
wahlt istaus den Salicylate^ Acetatsauren, Propionsauren. Fenematen, Pyrazolen und Oxicamen. 

Zusammensetzung gernaB Anspruch 5, wobei die Salicylate ausgewahlt sind aus Acetylsallcylsiure und 
Diflunisal; die Acetatsaure ausgewahlt ist aus Indomethacin. Sulindac, Tolmethin. Diclofenac und 
Etodolac; die Prcpionsaure ausgewahlt ist aus Flurbiprofen, Naproxen, Ketoprofen und Ibuprofen- das 
Oxicam ausgewahlt ist aus Piroxfcam und Isoxicam; und das Fenamat ausgewahlt ist aus Meclofenamat 
und Flufenamsaure. 

Verwendung von (a) einaranti-Kollagenase-, aber nicht anti-mikrobiell wirksamen Merge eines Tetracy- 
elms und (b) einer Merge eines nicht-steroiden anti-inflammatorischen Agens, das in Verbindung mit der 
anti-Kollagenase-wirksamen Menge des Tetracyclins zu einer deutlichen Herabsetzung des Knochen- 
schwundes fiihrt, zurZubereitung eines pharmazeutischen Produkts, das (a) und (b) in einer Kombinatl- 
onszubereitung zurgleichzeitigen, getrennten oderaufeinanderfolgenden Verwendung enthaitund zwar 
zurBehandlung von Saugetleren, die an rheumatolder Arthritis oderanderen gewebsschadigenden Zu- 
standen, die mit einer Obermaliigen Metalloproteinase-AktivitSt assoziiert sind, leiden. 



Revendlcatlons 
1. 



Une composition pour le traitement de mammiferes souffrant de polyarthrite rhumatoMe et d'autres af- 
fections destructrices des tissus associees a une activite excessive de metalloproteinases, comprenant - 

(a) une quantite de tetracycline qui est effectivementanticollagenase mais qui n'est pas effect ivement 
antimicrobienne ; 

et 

(b) une quantite d'agent non-steroide anti-inflammatoire qui, lorsqu'elle est combinee a la quantite ef- 
fectivement anticollagenase de tetracycline, a pour consequence une reduction notable de la deper- 
dition osseuse. 

2. Une composition selon la revendication 1 ou la tetracycline est une dedimethylaminotetracycline. 

3. Une composition selon la revendication 2 ou la dedimethylaminotetracycline est la 4-de(dimethylamino)- 
tetracyclme, la 4-de(dimethylamino)-5-oxytetracycline, la 4-de(dimethylamino)-7-chlorotetracycline la 6- 
deoxydemethyl-4-dedimethylamino-tetracycline, et la 6-a-deoxy-5-hydroxy-4-dedimethylamino-tetracy- 

4. Une compositbn selon la revendication 3 ou la tetracycline est la 6a-benzylthiomethylenebltracycline 

I analogue 2-nitr.lo de la tetracycline. I'amide mono-N-alcoylee de tetracycline, la 6-fluoro-6-demethylt^ 
tracydine, ou la 113-chlorotetracydine. 

5. line composition selon la revendication 1 ou I'agent non-sterolde anti-inflammatoire est selectionne parmi 
des salicylates, des acides acetiques, des acides propioniques, des fenamates, des pyrazoles. et des oxi- 

cams. 

Une imposition selon la revendication 5 ou le selicylate est selectionne entre I'acide acetylsalicylique 
et le dif unisal. aclde acetique est selectionne entre rindomethacine, le sulindac. la tolmethine, le diclo- 
fenac et 1 6todolac. I'acide propionique est selectionne entre le flurbiprophene. le naproxene, le cetopro- 
phene, et I ibuprophene, I'oxicam est selectionne entre le piroxycam et risoxicam, et le fenamate est se- 
lectionn6 entre le meclofenamate et I'acide flufenamique. 

L-utilisationde (a) une quantite d'une tetracycline qui est effectivementanticollagenase mais qui n'est pas 
effeefvement antimicrobienne, et (b) une quantite d'agent non-steroMe anti-inflammatoire qui, lorsqu' lie 
est combinee a la quantity effectivement anticollagenase de tetracycline, produit une reduction notable 
de la deperdition osseuse, pour la preparation d'un produit pharmaceutique, qui contient (a) et (b) n pre- 
paratran combinte en vue d'une utilisation simultanee. separee ou sequentielle dans le traitement d 



6. 



7. 
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mammifer s souffrant de polyarthrite rhumatoTdo et d'autres affections destructrices des tissus asso- 
ci6es £ una activity excessive de m6talloprot6inases. 
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FIG. I 
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